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Protein expression and purification
Full-length mouse CRM1
1-1071 was expressed at 16 °C in E. coli BLR as an N-terminal His-zz-
[TEV] fusion protein from a pQE80-derived plasmid (QIAGEN, Hilden, Germany). Cells were lysed in 50 mM Tris (pH 7.5), 500 mM NaCl, 2 mM Mg(OAc) 2 , 2 mM imidazole, 5 mM DTT. The protein was purified via Ni 2+ -chelate affinity chromatography with elution in lysis buffer containing 200 mM imidazole. After cleavage of the His-zz-tag during dialysis to the lysis buffer, tag and the bulk of contaminants were removed via another Ni 2+ -chelate column.
The flow-through was further purified by gel filtration on a Superdex 200 column (equilibrated in 50 mM Tris (pH 7.5), 50 mM NaCl, 2 mM Mg(OAc) 2 , 5 mM DTT).
We truncated the C-terminus of Ran (residues 181-216), because it is disordered in other transport receptor complexes (1, 2), it destabilizes the GTP-bound form of Ran and weakens the interactions with transport receptors (3) . The Q69L mutation blocks the GTPaseactivity (4). Human RanQ69L 1-180 was expressed as an N-terminal His-zz-[TEV] fusion at 20
°C in E. coli BL21 (DE3). Cells were lysed in 50 mM K-Phosphate (pH 7.0), 500 mM NaCl, 5 mM Mg(OAc) 2 , 2 mM imidazole, 2 mM DTT. The purification of Ran was analogous to that of CRM1 with the difference that all steps performed after cell lysis were in the presence of 30 μM GTP. The nucleotide state of Ran was validated by extracting the nucleotide in deionized urea, followed by analysis on MonoQ (Amersham Biosciences).
Expression and purification of human SPN1 for crystallization was as described (5).
Wild-type and mutant SPN1 constructs for binding assays were expressed as N-terminal His- Expression and purification of human importin was as described (6) .
Binding assays
Binding assays were performed by incubating the specified components (see Fig. 1 
Reconstitution and structure determination of the SPN1·CRM1·RanGTP complex
The complex was prepared by mixing purified CRM1 1-1071 , GTP-RanQ69L 1-180 and SPN1
1-360
and further purified by gel filtration on a Superdex 200 column (equilibrated in 50 mM Tris (pH 7.5), 50 mM NaCl, 2 mM Mg(OAc) 2 , 5 mM DTT). For crystallization, the protein solution was concentrated to 4 mg·ml -1 and stored on ice for a maximum of 2 weeks. Monecke, Güttler et al.
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For structure determination more than 500 crystals had to be tested. The X-ray diffraction data of two crystals, diffracting to a maximum resolution of 2.5 Å, were integrated, scaled, reduced and merged using XDS (7). The structure was solved by means of molecular replacement using PHASER (8) with the crystal structures of GTP-Ran 7-176 (PDB-ID 1WA5) (9) , the m 3 G-cap-binding domain of SPN1 (residues 97-300; PDB-ID 1XK5) (10) and CRM1 707-1027 (PDB ID 1W9C) (11) as search models. The resulting electron density map was used to complete the initial search model. The structure was improved by iterative cycles of refinement using CNS (12) and PHENIX (13), as well as model building in COOT (14) .
Waters were built manually in COOT.
In the final model of SPN1, residues 31-33, 72-91, 162-165 and 288-348 of one complex in the asymmetric unit, and residues 30-32, 74-92, 162-165 and 291-348 of the other one were not defined in the electron density map and thus they were not built. The electron density corresponding to the C-terminal residues of SPN1 could not be interpreted unambiguously. The model containing residues 349-360 yielded the best R-factor and R freevalue, and strong electron density peaks correlated with the positions of the sulfur atoms of Cys356 and Met358. Ran comprises the residues 9-179, the bound GTP molecule as well as a coordinated magnesium ion. The polypeptide chain of CRM1 could be traced for residues 12-1055 with exception of the flexible region encompassing residues 67-69.
The structure was refined at a resolution of 2.5 Å to an R work of 24.4 % and an R freevalue of 28.1 % (see Table S1 ). In the final model, 88 % of the residues are located within the most favored regions of the Ramachandran plot, 11 % in the additionally allowed ones, 1% in the generously allowed regions and none in the disallowed regions. Contact surfaces were However, this topology is inverted for HEAT 21. HEAT 21 also circularizes CRM1 by contacting HEATs 2 and 5. The long intra-repeat "acidic loop" within HEAT 9 is shown in green. Monecke, Güttler et al. 
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